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METHOD AND APPARATUS FOR SESSION CONFIGURATION OF TERMINAL ACCORDING

TO TIME OR SERVICE AREA IN WIRELESS COMMUNICATION SYSTEM

(67)  The disclosure relates to a communication
method and system for converging a 5G communication
system for supporting higher data rates beyond a 4G
system with an loT technology. The disclosure may be
applied to intelligent services based on the 5G commu-
nication technology and the loT-related technology, such
as smart home, smart building, smart city, smart car or
connected car, healthcare, digital education, retail, se-
curity and safety-related services. Various embodiments
of the disclosure may provide a session management

method of a terminal in a mobile communication system.
A method performed by a SMF entity (105) in a wireless
communication system includes receiving, from an AMF
entity (103), a first message (115) for requesting a PDU
session configuration, determining (150) whether the
configuration of the PDU session is allowed based on
policy and charging control rules received (145) by a PCF
(106), and transmitting (160), to the AMF entity, a second
message for establishing the PDU session in case that
the configuration of the PDU session is allowed.
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Description
BACKGROUND
1. Field

[0001] The disclosure relates to a method for session
management of a terminal in a wireless communication
system.

2. Description of Related Art

[0002] Tomeettheincreasing demand forwireless da-
ta traffic since the deployment of a 4th generation (4G)
communication systems, efforts have been made to de-
velop an improved 5th generation (5G) or pre-5G com-
munication system. Therefore, the 5G or pre-5G com-
munication system is also called a "beyond 4G network"
communication system or a "post long term evolution
(LTE) System."

[0003] Implementation of the 5G communication sys-
tem in ultrahigh frequency (mmWave) bands, such as,
for example, 60 GHz bands, is being considered in order
to accomplish higher data rates. To mitigate a path loss
of the radio waves and increase the transmission dis-
tance on the radio waves in the ultrahigh frequency
bands, beamforming, massive multiple-input multiple-
output (massive MIMO), full dimensional MIMO (FD-MI-
MO), array antenna, analog beamforming, and large
scale antenna techniques are being discussed for 5G
communication systems.

[0004] In addition, in 5G communication systems, de-
velopment for system network improvement is under way
based on evolved small cells, advanced small cells, cloud
radio access networks (cloud RANSs), ultra-dense net-
works, device-to-device (D2D) communication, wireless
backhaul, moving network, cooperative communication,
coordinated multi-points (CoMP), reception-end interfer-
ence cancellation, and the like.

[0005] In addition, in the 5G system, hybrid FSK and
QAM modulation (FQAM) and sliding window superpo-
sition coding (SWSC), as advanced coding modulation
(ACM) systems, and filter bank multicarrier (FBMC), non-
orthogonal multiple access (NOMA), and sparse code
multiple access (SCMA), as advanced access technolo-
gies, have been developed.

[0006] Inthe 5G system,ithas been considered to sup-
port various services in comparison with the existing 4G
system. For example, the most representative services
may be enhanced mobile broadband (eMBB), ultra-reli-
able low-latency communication (URLLC), massive ma-
chine type communication (mMTC), evolved multimedia
broadcast/multicast service, and the like. Further, a sys-
tem providing the URLLC service may be calleda URLLC
system, and a system providing the eMBB service may
be called an eMBB system. Further, the terms "service"
and "system" may be interchangeably used.

[0007] Among them, the URLLC service is a service
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thatis newly considered in the 5G system in contrast with
the existing 4G system, and it should satisfy ultra-high
reliability (e.g., packet error rate of about 10-5) and low
latency (e.g., about 0.5 msec) requirements in compari-
son with other services. In order to satisfy such severe
requirements, the URLLC service may require an appli-
cation of a transmit time interval (TTI) that is shorter than
that of the eMBB service, and various operating schemes
using this are under consideration.

[0008] On the other hand, the Internet, which is a hu-
man-centered connectivity network where humans gen-
erate and consume information, is now evolving to the
Internet of things (IoT) where distributed entities, such
as things, exchange and process information without hu-
man intervention. The Internet of everything (IoE), which
is a combination of loT technology and big data process-
ing technology through connection with a cloud server,
has emerged. Technology elements, such as sensing
technology, wired/wireless communication and network
infrastructure, service interface technology, and "security
technology," have been demanded for IoT implementa-
tion, and thus technologies, such as a sensor network,
machine-to-machine (M2M) communication, machine
type communication (MTC) for a connection between
things, have recently been researched.

[0009] An loT environment may provide intelligent In-
ternet technology (IT) services that create a new value
for human life by collecting and analyzing data generated
among connected things. loT may be applied in a variety
of contexts, including smart homes, smart buildings,
smart cities, smart cars or connected cars, smart grids,
health care, smart appliances, and advanced medical
services, through convergence and combination be-
tween existing information technology (IT) and various
industrial applications.

[0010] Accordingly, various attempts have been made
to apply the 5G communication system to loT networks.
For example, technologies of sensor network, machine
to machine (M2M) communication, and machine type
communication (MTC) have been implemented by tech-
niques for beamforming, MIMO, and array antennas,
which correspond to the 5G communication technology.
As the big data processing technology as described
above, application of a cloud radio access network (cloud
RAN) would be an example of convergence between the
5 G technology and the loT technology.

SUMMARY

[0011] Certain embodiments according to this disclo-
sure provide a methods for controlling a protocol data
unit (PDU) session connection configuration through
identification of whether a PDU session connection is
possible according to a possible service area and a pos-
sible time of a corresponding PDU session in the case
of the PDU session connection configuration between a
mobile communication terminal and a system when the
mobile communication terminal attempts the session
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configuration for data transmission and reception. Fur-
ther, some embodiments according to this disclosure pro-
vide a method and an apparatus for releasing a PDU
session connection through sensing of a case where a
terminal deviates from a service area or a serviceable
time elapses.

[0012] The technical solutions provided by certain em-
bodiments according to this by the disclosure are not
limited to the aforementioned functionalities, and further
technical solutions and additional embodiments could be
clearly understood by those of ordinary skill in the art to
which this disclosure pertains.

[0013] In certain embodiments according to this dis-
closure, a method performed by a session management
function (SMF) entity in a wireless communication sys-
tem is provided. The method includes receiving, from an
access and mobility management function (AMF) entity,
a first message for requesting a protocol data unit (PDU)
session configuration; determining whether the configu-
ration of the PDU session is allowed based on at least
one ofalocation of a terminal or a time related to receiving
the first message; and transmitting, to the AMF entity, a
second message for establishing the PDU session in
case that the configuration of the PDU session is allowed.
[0014] In some embodiments, the first message in-
cludes at least one of information on a network slice,
information on a data network name, an identifier of the
terminal, information on the location of the terminal, or
information on an access network of the terminal.
[0015] In certain embodiments, the determining in-
cludes: transmitting, to a policy and control function
(PCF) entity, a third message for applying policy and
charging control rule to the PDU session; receiving, from
the PCF entity, a fourth message including validation rule
information indicating at least one of a location or a time
allowed for the configuration of the PDU session; and
determining whether the configuration of the PDU ses-
sion is allowed based on the validation rule information
and at least one of the location of the terminal or the time
related to receiving the first message.

[0016] In atleast one embodiment, the method further
includes: determining whether to release the PDU ses-
sion based on at least one of a current location of the
terminal or a current time; and transmitting, to the AMF
entity, a fifth message for releasing the PDU session in
case of determining to release the PDU session.
[0017] Certain embodiments according to this disclo-
sure further comprise a method performed by a policy
and control function (PCF) entity in a wireless communi-
cation system.

[0018] Insome embodiments,the methodincludes: re-
ceiving, from a session management function (SMF) en-
tity, a first message for applying policy and charging con-
trol rule to a protocol data unit (PDU) session; determin-
ing whether a configuration of the PDU sessionis allowed
based on at least one of a location of a terminal or a time
related to receiving the first message; and transmitting,
to the SMF entity, a second message indicating that the
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configuration of the PDU session is allowed in case that
the configuration of the PDU session is allowed.

[0019] In at least one embodiment, the first message
includes at least one of information on a network slice,
information on a data network name, an identifier of the
terminal, information on the location of the terminal, or
information on an access network of the terminal. In var-
ious embodiments, the second message includes vali-
dation rule information indicating atleast one of a location
oratime allowed for the configuration of the PDU session.
[0020] In certain embodiments, the method further in-
cludes: determining whether to release the PDU session
based on at least one of a current location of the terminal
or a current time; and transmitting, to the SMF entity, a
fifth message for releasing the PDU session in case of
determining to release the PDU session.

[0021] Certain embodiments according to this disclo-
sure further comprise a session management function
(SMF) entity in a wireless communication system.
[0022] Insomeembodiments, the SMF entity includes:
a transceiver; and a controller configured to: receive,
from an access and mobility management function (AMF)
entity via the transceiver, a first message for requesting
a protocol data unit (PDU) session configuration, deter-
mine whether the configuration of the PDU session is
allowed based on at least one of a location of a terminal
or atime related to receiving the first message, and trans-
mit, to the AMF entity via the transceiver, a second mes-
sage for establishing the PDU session in case that the
configuration of the PDU session is allowed.

[0023] Certain embodiments according to this disclo-
sure comprise a policy and control function (PCF) entity
in a wireless communication system. In some embodi-
ments, the PCF entity includes: a transceiver; and a con-
troller configured to: receive, from a session manage-
ment function (SMF)entity via the transceiver, afirst mes-
sage for applying policy and charging control rule to a
protocol data unit (PDU) session, determine whether a
configuration of the PDU session is allowed based on at
least one of a location of a terminal or a time related to
receiving the first message, and transmit, to the SMF
entity via the transceiver, a second message indicating
that the configuration of the PDU session is allowed in
case thatthe configuration of the PDU session is allowed.
[0024] According to at least one embodiment of this
disclosure, during the PDU session connection with the
terminal in the mobile communication system, resources
related to the PDU session transmission of the mobile
communication system can be efficiently managed by
controlling a load caused by an unnecessary PDU ses-
sion connection management of amobile communication
operator or wrong PDU session connection according to
the service area and the time.

[0025] Embodiments according to this disclosure are
not limited to the aforementioned, and otherunmentioned
embodiments and technical benefits can be clearly un-
derstood by those of ordinary skill in the art to which the
disclosure pertains from the following description.
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[0026] Before undertaking the DETAILED DESCRIP-
TION below, it may be advantageous to set forth defini-
tions of certain words and phrases used throughout this
patent document: the terms "include" and "comprise," as
well as derivatives thereof, mean inclusion without limi-
tation; the term "or," is inclusive, meaning and/or; the
phrases "associated with" and "associated therewith," as
well as derivatives thereof, may mean to include, be in-
cluded within, interconnect with, contain, be contained
within, connect to or with, couple to or with, be commu-
nicable with, cooperate with, interleave, juxtapose, be
proximate to, be bound to or with, have, have a property
of, orthe like; and the term "controller" means any device,
system or part thereof that controls atleast one operation,
such a device may be implemented in hardware,
firmware or software, or some combination of atleast two
of the same. It should be noted that the functionality as-
sociated with any particular controller may be centralized
or distributed, whether locally or remotely.

[0027] Moreover, various functions described below
can be implemented or supported by one or more com-
puter programs, each of which is formed from computer
readable program code and embodied in a computer
readable medium. The terms "application" and "program"
refer to one or more computer programs, software com-
ponents, sets of instructions, procedures, functions, ob-
jects, classes, instances, related data, or a portion there-
of adapted for implementation in a suitable computer
readable program code. The phrase "computer readable
program code" includes any type of computer code, in-
cluding source code, object code, and executable code.
The phrase "computer readable medium" includes any
type of medium capable of being accessed by a compu-
ter, such as read only memory (ROM), random access
memory (RAM), a hard disk drive, a compact disc (CD),
a digital video disc (DVD), or any other type of memory.
A "non-transitory" computer readable medium excludes
wired, wireless, optical, or other communication links that
transport transitory electrical or other signals. A non-tran-
sitory computer readable medium includes media where
data can be permanently stored and media where data
can be stored and later overwritten, such as a rewritable
optical disc or an erasable memory device.

[0028] Definitions for certain words and phrases are
provided throughout this patent document, those of or-
dinary skill in the art should understand that in many, if
not most instances, such definitions apply to prior, as
well as future uses of such defined words and phrases.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The above and other aspects, features and ad-
vantages of certain embodiments of the disclosure will
be more apparent from the following detailed description,
taken in conjunction with the accompanying drawings, in
which:

FIG. 1 illustrates an example of procedure of config-
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uring a PDU session connection according to certain
embodiments of this disclosure;

FIG. 2 illustrates an example of a procedure of re-
leasing a PDU session connection according to at
least one embodiment of this disclosure;

FIG. 3 illustrates an example of a procedure of man-
aging a PDU session connection request by a PCF
according to various embodiments of this disclosure;
FIG. 4 illustrates an example of a procedure of man-
aging a PDU session connection request by an SMF
according to some embodiments of this disclosure;
FIG. 5 illustrates an example of a procedure of man-
aging a preconfigured PDU session connection by
a PCF according to various embodiments of this dis-
closure;

FIG. 6 illustrates an example of a procedure of man-
aging a preconfigured PDU session connection by
an SMF according to at least one embodiment of the
present disclosure;

FIG. 7 illustrates, in block diagram format, an exam-
ple of a terminal according to at least one embodi-
ment of this disclosure; and

FIG. 8 illustrates, in block diagram format, an exam-
ple of a network entity according to certain embodi-
ments of this disclosure.

DETAILED DESCRIPTION

[0030] FIGS. 1 through 8, discussed below, and the
various embodiments used to describe the principles of
the present disclosure in this patent document are by
way of illustration only and should not be construed in
any way to limit the scope of the disclosure. Those skilled
in the art will understand that the principles of the present
disclosure may be implemented in any suitably arranged
system or device.

[0031] Hereinafter, operational principles of the disclo-
sure will be described in detail with reference to the ac-
companying drawings. In describing certain embodi-
ments according to this disclosure, a detailed description
of a related known function or configuration will be omit-
ted if it is deemed to make the gist of the disclosure un-
necessarily vague. Furthermore, terms to be described
hereunder have been defined by taking into considera-
tion functions in the disclosure, and may be different de-
pending on a user, an operator’s intention or practice.
Accordingly, each term should be construed in view of
the instant specification in its entirety.

[0032] Inthe following description, a term to identify an
access node, a term to denote network entities, a term
to denote messages, a term to denote an interface be-
tween network entities, and a term to denote a various
types of identity information have been exemplified for
convenience of description. Accordingly, the disclosure
is not limited to the following terms, and other terms to
denote targets having equivalent technical meanings
may be used.

[0033] In the disclosure, for convenience in explana-
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tion, terms and names defined in the 3rd Generation Part-
nership Project Long Term Evolution (3GPP LTE) stand-
ards are used. However, the disclosure is not restricted
by the terms and names, and it may be equally applied
to systems complying with other standards.

[0034] FIG. 1 illustrates an example of a procedure of
configuring a PDU session connection according to cer-
tain embodiments of this disclosure.

[0035] Withreference totheillustrative example of FIG.
1, a terminal 101, at operation 110, transmits a protocol
data unit (PDU) session setup request for PDU session
configuration to an access and mobility management
function (AMF) 103 in order to perform necessary serv-
icesinthe terminal 101 according to user equipment (UE)
route selection policy (URSP) configured in the terminal
or other methods. In this case, the PDU session setup
request of the terminal 101 may include a PDU session
identifier or identification (ID) designating a PDU session
requested by the terminal 101, network slice information
to which the PDU session belongs, and data network
name (DNN) information.

[0036] In certain embodiments, at operation 115, the
AMF 103 may select a session management function
(SMF) 105 capable of managing a connection of the re-
quested PDU session based on the data network name
(DNN) information and the network slice information in-
cluded in the PDU session setup request received from
the terminal 101, and the AMF 103 may transmit a PDU
session create request for requesting the PDU session
connection configuration of the terminal to the selected
SMF 105. In this case, the transmitted PDU session cre-
ate request may include the PDU session ID, network
slice information, and DNN information included in the
PDU session setup request (or PDU session establish-
ment request). Further, the PDU session create request
may include an ID of the terminal 101 for identifying the
terminal 101, an ID of the AMF 103, location information
of the terminal 101, and access network information to
which the terminal 101 belongs.

[0037] Atoperation 120, the SMF 105 having received
the PDU session create request from the AMF 103 iden-
tifies whether the SMF 105 has session related subscrib-
er information of the terminal 101 related to the ID of the
terminal 101 included in the corresponding message. If
the SMF 105 does not have the subscriber information,
the SMF 105 may request a unified data management
(UDM) 107 to transmit the session related subscriber in-
formation to the SMF 105. The session related subscriber
information of the terminal 101, which the SMF 105 re-
ceives from the UDM 107 and stores therein, includes a
slice in which the terminal 101 subscribes, DNN informa-
tion, corresponding slice, and configuration information
of an available PDU session for each DNN

[0038] In this case, the configuration information of the
available PDU session for each DNN may include a val-
idation rule including information on a service area that
can be used by the corresponding PDU session, an avail-
able date, and a time zone condition. In this case, the
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service area information included in the validation rule
may include area information indicated by physical geo-
graphic information, such as a global positioning system
(GPS) or logical geographic information that can be dis-
criminated by an indicator defined in the mobile commu-
nication system. Further, the time zone condition includ-
ed in the validation rule may include date and time zone
conditions of the corresponding area or date and time
zone conditions based on the International Standard
Time.

[0039] As shown in the non-limiting example of FIG. 1,
at operation 125, the SMF 105 identifies the session re-
lated subscriber information of the terminal 101 that is
transmitted from the UDM 107. If the corresponding PDU
session request is allowable as the result of the identifi-
cation, the SMF 105, at operation 130, transmits a PDU
session create response for notifying that the corre-
sponding PDU session connection request is allowed to
the AMF 103. If the SMF 105 determines that the PDU
session request should be rejected as the result of iden-
tifying the session related subscriber information of the
terminal 101, the SMF 105 may transmit the PDU session
create response notifying that the corresponding PDU
session connectionrequesthas beenrejected tothe AMF
103.

[0040] In certain embodiments, if the validation rule of
the corresponding session is included in the available
PDU session configuration information in relation to the
network slice and DNN of which the PDU session is re-
quested by the terminal 101, the SMF 105, at operation
125, may determine whether the time information when
the PDU session connection configuration request that
is requested by the terminal 101 is received or the loca-
tion condition at the corresponding time of the terminal
101 satisfies the condition determined in the correspond-
ing validation rule. If the information related to the PDU
session connection configuration request does not sat-
isfy the corresponding condition, the SMF 105 may reject
the corresponding PDU session connection configura-
tion request, and may transmit a corresponding response
to the AMF 103. If the SMF 105 rejects the corresponding
PDU session connection configuration request, the ter-
minal 101 may include information on a condition that
the PDU session connection configuration request is re-
transmittable or a condition that the corresponding PDU
session connection configuration request is allowable in
the response message, and may transmit the response
message to the AMF 103.

[0041] Referring to the illustrative example of FIG. 1,
at operation 130, if the SMF 105 rejects the PDU session
connection request, the SMF 105 does not perform the
subsequent procedures including operation 135.

[0042] After allowing the PDU session connection re-
quest of the AMF 103, the SMF 105, at operation 135,
transmits an SM policy association setup request to a
policy and control function (PCF) 106 in order to apply a
policy and charging control rule related to the requested
PDU session of the terminal 101. The SM policy associ-
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ation setup request may include a PDU session ID indi-
cating the PDU session and a terminal ID. Further, the
SM policy association setup request may include network
slice information, terminal location information, and ter-
minal time information related to the corresponding PDU
session.

[0043] Atoperation 140, the PCF 106, having received
the SM policy association setup request, may identify
policy and charging control (hereinafter, PCC) rule infor-
mation for the corresponding PDU session, and the PCF
106 may send a reply to the SMF 105. The PCC rule
information for the corresponding PDU session may in-
clude a service data flow template capable of identifying
an available service or application in the corresponding
PDU session and charging information when the corre-
sponding service flows are used. Further, the PCC rule
information may include a validation rule containing con-
ditions of a service area in which application of the cor-
responding PCC rule is allowed or related time.

[0044] Further, in certain embodiments according to
this disclosure, the PCF 106, at operation 140, may iden-
tify the condition of the validation rule included inthe PCC
rule of the requested PDU session, and if the requested
PDU session does not satisfy the condition of the valida-
tion rule, the PCF 106 may reject the SM policy associ-
ation request.

[0045] Atoperation 150, the SMF 105 having received
the SM policy association setup response identifies
whether information on the reject of the SM policy asso-
ciation request is included in the SM policy association
setup response or the condition of the validation rule in-
cluded in the PCC rule included in the SM policy associ-
ation setup response. If information on the current loca-
tion or time of the terminal 101 having requested the cur-
rent PDU session connection configuration does not sat-
isfy the condition of the validation rule or if the information
on the reject of the SM policy association setup request
is received from the PCF 106, the SMF 105 may reject
the PDU session connection request of the terminal 101.
[0046] Accordingto some embodiments, if the SM pol-
icy association connection with the PCF 106 has been
successfully established and the PCC rule has been suc-
cessfully received at operation 150, and if the condition
of the validation rule is satisfied, the SMF 105, at oper-
ation 155, configures an N4 session with a user plane
function (UPF) 104 in order to transfer the indication of
processing of the data associated with the PDU session
and the related information to the UPF 104.

[0047] If the PDU session connection request of the
terminal 101 is successfully allowed, the SMF 105, at
operation 160, transmits, to the AMF 103, an N1 SM con-
tainer message including information notifying that the
PDU session connection to be transferred to the terminal
101 has succeeded and QoS information for flows to be
used in the corresponding PDU session, and an N2 SM
information including QoS information necessary for a
base station 102, which will process user data using the
corresponding PDU session, to process the correspond-
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ing data and information necessary for tunnel configura-
tion with the UPF 104. If the PDU session connection
request ofthe terminal 101 has been rejected at operation
150, the SMF 105 transmits the N1 SM container mes-
sage including information notifying that the PDU session
connectiontobe transferred to the terminal 101 has failed
to the AMF 103.

[0048] At operation 165, the AMF 103 transfers an N2
PDU session request including information of the N1 SM
container received from the SMF 105 and the N2 SM
information to the base station 102.

[0049] As shown in the illustrative example of FIG. 1,
at operation 170, the base station 102 configures a con-
nection necessary for the PDU session configuration be-
tween the base station 102 and the terminal 101 based
on the information received from the AMF 103, and trans-
fers the N1 SM container message received from the
AMF 103 to the terminal 101.

[0050] In certain embodiments, at operation 175, the
base station 102 transmits, to the AMF 103, an N2 PDU
session response including the N2 SM information in-
cluding information of the result of the connection con-
figuration for the corresponding PDU session and an ad-
dress of the base station 102 necessary for the tunnel
configuration with the UPF 104.

[0051] Atoperation 180, the AMF 103 transmits, to the
SMF 105, a PDU session update request including the
N2 SM information included in the N2 PDU session re-
sponse received from the base station 102.

[0052] According to some embodiments, at operation
185, the SMF 105 updates the information necessary for
the tunnel connection with the base station 102 in the
UPF 104 with reference to the N2 SM information includ-
ed in the PDU session update request received from the
AMF 103.

[0053] Atoperation 190, the SMF 105 transmits a PDU
session update response to the AMF 103 in response to
the PDU session update request.

[0054] FIG. 2 illustrates an example of a procedure of
releasing a PDU session connection according to at least
one embodiment of the disclosure.

[0055] With reference to the non-limiting example of
FIG. 2, at operation 210, the PCF 106 continuously man-
ages whether the condition of the validation rule included
in the PCC rule of the corresponding PDU session is
satisfied while the PDU session connection is effective.
If it is identified that the location of the terminal 101 re-
ceived from the SMF 105 or the AMF 103 does not satisfy
the condition included in the validation rule or the time
condition included in the validation rule is not satisfied
any more, the PCF 106 may transmit an SM policy as-
sociation termination notify for requesting the release of
the corresponding PDU session to the SMF 105.
[0056] According to some embodiments, at operation
215, the SMF 105, having received the SM policy asso-
ciation termination notify from the PCF 106 may transmit
an SM policy association termination notify response to
the PCF 106 in response to the corresponding message.
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[0057] Atoperation 220, the SMF 105 may start a con-
nection release procedure of the corresponding PDU
session as requested by the PCF 106.

[0058] In some embodiments according to this disclo-
sure, even in the case where the SMF 105 does not re-
ceive the SM policy association termination notify from
the PCF 106, the SMF 105 continuously manage whether
the condition of the validation rule included in the PCC
rule associated with the corresponding PDU is satisfied,
and if it is identified that the location of the terminal 101
received from the AMF 103 does not satisfy the condition
included in the validation rule or the time condition in-
cluded in the validation rule is not satisfied any more, the
SMF 105 may start the procedure of releasing the PDU
session connection.

[0059] According to some embodiments, at operation
225, the SMF 105 may perform an N2 session release
procedure for releasing an N4 session associated with
the corresponding PDU session with respect to the UPF
104.

[0060] Atoperation 230, the SMF 105 transmits, to the
AMF 103, an N1N2 message transfer including N1 infor-
mation and N2 information for requesting the terminal
101 and the base station (radio access network (RAN))
102 to release the corresponding PDU session. If the
connection between the base station 102 and the UPF
104 for the corresponding PDU session is in a deactivat-
ed state, the N2 information may be omitted.

[0061] At operation 235, the AMF 103 may transmit,
to the base station 102, an N2 resource release request
for requesting the release of the corresponding PDU ses-
sion including the N1 information and N2 information re-
ceived from the SMF 105.

[0062] In various embodiments, at operation 240, the
base station 102 transfers the N1 information for request-
ing the PDU session release to the terminal 101. Further,
the base station 102 proceeds with a resource release
procedure between the base station 102 and the terminal
101 for the corresponding PDU session.

[0063] Atoperation 245, the base station 102 transfers,
to the AMF 103, an N2 resource release Ack notifying
that the resource for the PDU session between the base
station 102 and the terminal 101 has been released in
response to the N2 resource release request.

[0064] Atoperation 250, the AMF 103 transmits a PDU
session update request to the SMF 105 in order to trans-
fer the N2 resource release Ack received from the base
station 102 to the SMF 105.

[0065] In various embodiments, at operation 255, the
SMF 105 transmits a PDU session update response to
the AMF 103 in response to the PDU session update
request.

[0066] At operations 260 and 265, the terminal 101
may transfer a PDU session release Ack notifying that
the PDU session release has been performed to the AMF
103 through the base station 102.

[0067] Atoperation270,the AMF 103 having received
this may transmit a PDU session update request to the
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SMF 105 in order to transmit the PDU session release
Ack.

[0068] At operation 275, the SMF 105 may transmit a
PDU session update response to the AMF 103 in re-
sponse to the PDU session update request.

[0069] Afterreceivingthe PDU session update request
notifying the release of the PDU session resource from
the AMF 103 at operation 250 or 270, the SMF 105 may
exchange an SM policy delete request and a response
with the PCF 106 in order to perform the PDU session
release with the PCF 106 at operations 280 and 285.
[0070] FIG. 3 illustrates an example of a procedure of
managing a PDU session connection request by a PCF
according to some embodiments of the disclosure.
[0071] Withreferencetotheillustrative example of FIG.
3, at operation 310, the PCF 106 may receive, from the
SMF 105, a message for requesting a new association
configuration of an SM policy for a new PDU session or
a message for requesting an association update config-
uration of an SM policy for an existing configured PDU
session.

[0072] In some embodiments, at operation 320, the
PCF 106 identifies the PCC rule of the PDU session and
other policy information associated with the requested
new association configuration of the SM policy or asso-
ciation update configuration.

[0073] At operation 330, if the validation rule is config-
ured in the PCC rule, the PCF 106 may identify whether
location information of the related terminal 101 and the
requested time included in the request received at oper-
ation 310 satisfy the condition determined by the valida-
tion rule.

[0074] Depending on whether to satisfy the condition
of the validation rule performed at operation 330, the PCF
106, at operations 340 and 350, may allow or reject the
new configuration or change request of the SM policy
association received from the SMF 105. If the SM policy
association related request is allowed (operation 340),
the PCF 106, at operation 360, may notify the SMF 105
thatthe related request has been allowed, and may trans-
fer the PCC rule of the related PDU session and other
policy information to the SMF 105. Further, if the SM pol-
icy association related request is rejected (operation
350), the PCF 106, at operation 360, may notify the SMF
105 that the related request has been rejected.

[0075] In various embodiments according to this dis-
closure, the PCF 106 may transfer the PCC rule including
the validation rule and other policy information to the SMF
105 without determining whether the condition of the val-
idation rule is satisfied at operation 330.

[0076] At operation 370, the PCF 106 may set a timer
for determining whether the corresponding conditions
are satisfied in accordance with the conditions of the val-
idation rule included in the PCC rule transferred to the
SMF 105. For example, if it is configured that the PDU
session starts at a specific time and is then released after
the specific time, the PCF 106 may set the timer based
on a time period from the current time to the time of re-
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leasing the PDU session.

[0077] Atoperation 380, the PCF 106 may continuous-
ly monitor whether the location condition of the terminal
101 of the validation rule is satisfied by registering a no-
tification service for the location information of the termi-
nal 101 in the AMF 103 serving the SMF 105 or the ter-
minal 101.

[0078] According to some embodiments, operations
370 and 380 may be performed together, or only either
of the operations 370 and 380 may be performed.
[0079] FIG. 4 illustrates an example of a procedure of
managing a PDU session connection request by an SMF
according to at least one embodiment of the disclosure.
[0080] Withreference totheillustrative example of FIG.
4, the SMF 105, at operation 405, receives a request for
PDU session connection configuration of the terminal
101 through the AMF 103.

[0081] Atoperation410,the SMF 105 may identify sub-
scription information by requesting session related sub-
scription information of the terminal 101 from the UDM
107.

[0082] According to some embodiments, at operation
415, the SMF 105 may determine whether the PDU ses-
sion connection request is an allowable request based
on the session related subscription information received
from the UDM 107.

[0083] Ifthe PDU sessionconnectionrequestis unable
to be allowed based on the session related subscription
information of the UDM 107, the SMF 105, at operation
435, may reject the corresponding PDU session connec-
tion request. If the PDU session connection request is
allowable based on the session related subscription in-
formation of the UDM 107, the SMF 105, at operation
420, may perform an SM policy association setup proce-
dure to receive PCC rule and policy information for the
PDU session configuration with the PCF 106.

[0084] At operation 425, the SMF 105 may identify
whether the PDU session validation rule exists in the re-
ceived PCC rule in accordance with the performing of
the SM policy association setup procedure.

[0085] According to some embodiments, if the valida-
tionrule is setin the PCC rule, the SMF 105, at operation
430, may identify whether the location information of the
related terminal 101 and the requested time included in
the request received at operation 405 satisfy the condi-
tion determined by the validation rule.

[0086] If the location information of the terminal 101
and the requested time do not satisfy the condition of the
validation rule, the SMF 105, at operation 435, rejects
the PDU session connection establishment request.
[0087] In some embodiments, if the location informa-
tion of the terminal 101 and the requested time satisfy
the condition of the validation rule, the SMF 105, at op-
eration 440, performs an N4 session connection estab-
lishment procedure to transfer the information for
processing the PDU session with the UPF 104.

[0088] If the PDU session connection request is al-
lowed at operation 445, the SMF 105, at operation 450,
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may configure N1 and N2 messages to be transferred to
the base station 102 and the terminal 101 to configure
the PDU session connection. If the PDU session connec-
tion request is rejected, the SMF 105, at operation 460,
may configure only the N1 message for notifying that the
PDU session connection has been rejected without the
N2 message.

[0089] Atoperation 455, the SMF 105 may transfer the
configured N1 and N2 messages to the AMF 103.
[0090] According to some embodiments, at operation
465, the SMF 105 may set the timer for determining
whether the corresponding conditions are satisfied in ac-
cordance with the conditions of the validation rule includ-
ed in the PDU session related PCC rule. For example, if
it is configured that the PDU session starts at a specific
time and is then released after the specific time, the SMF
105 may set the timer based on a time period from the
current time to the time of releasing the PDU session.
[0091] Atoperation470,the SMF 105 may continuous-
ly monitor whether the location condition of the terminal
101 of the validation rule is satisfied by registering a no-
tification service for the location information of the termi-
nal 101 in the AMF 103.

[0092] In certain embodiments, operations 465 and
470 may be performed after the operation 455. Further,
although being omitted in some embodiments, a re-
sponse procedure for notifying that the PDU session con-
nection has successfully been established or additional
configuration procedures necessary for the PDU session
connection establishment with the terminal 101 and the
base station 102 may be performed. In this case, the
operations 465 and 470 may be performed after the re-
sponse procedure for notifying that the PDU session con-
nection has successfully been established or the addi-
tional configuration procedures necessary for the PDU
session connection establishment with the terminal 101
and the base station 102 are performed.

[0093] According to some embodiments, operations
465 and 470 may be performed together, or only either
of the operations 465 and 470 may be performed.
[0094] FIG. 5 illustrates an example of a procedure of
managing a preconfigured PDU session connection by
a PCF according to various embodiments of the disclo-
sure.

[0095] With reference to the non-limiting example of
FIG. 5, the PCF 106, at operation 510, may identify the
expiration of the timer set to monitor whether the valida-
tion rule configured at operations 370 and 380 in the ex-
ample of FIG. 3 is satisfied. Further, the PCF 106 may
receive location information of the terminal 101 from the
AMF 103. Further, at operation 520, the PCF 106 may
perform a procedure for identifying information of the val-
idation rule.

[0096] According to some embodiments, at operation
530, the PCF 106 determines whether the current time
does not satisfy the validation rule or whether the location
of the terminal 101 does not satisfy the condition deter-
mined in the validation rule.
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[0097] If the condition determined in the validation rule
is not satisfied, the PCF 106, at operation 540, may re-
quest the SMF 105 to release or change SM policy as-
sociation. If the condition determined in the validation
rule is satisfied, the PCF 106, at operation 550, maintains
the corresponding SM policy association.

[0098] FIG. 6 illustrates an example of a procedure of
managing a preconfigured PDU session connection by
an SMF according to various embodiments of the disclo-
sure.

[0099] With reference to the non-limiting example of
FIG. 6, the SMF 105, at operation 610, may identify the
expiration of the timer set to monitor whether the valida-
tion rule configured at operations 465 and 470 in the non-
limiting example of FIG. 4 is satisfied. Further, the SMF
105 may receive location information of the terminal 101
from the AMF 103. Further, at operation 620, the SMF
105 may perform a procedure for identifying information
of the validation rule.

[0100] At operation 630, the SMF 105 determines
whether the current time does not satisfy the validation
rule or whether the location of the terminal 101 does not
satisfy the condition determined in the validation rule.
[0101] Ifthe condition determined in the validation rule
is not satisfied, the SMF 105, at operation 640, may per-
form a PDU session release operation. If the condition
determined in the validation rule is satisfied, the SMF
105, at operation 650, maintains the corresponding PDU
session in the current state.

[0102] FIG. 7 illustrates an example of a configuration
of a terminal according to various embodiments of this
disclosure.

[0103] Referring to the non-limiting example of FIG. 7,
aterminal (for example, terminal 101 in FIG. 1) according
to some embodiment of the disclosure may include a
transceiver 720 and a controller 710 controlling the over-
all operation of the terminal 101. Further, the transceiver
720 may include a transmitter 721 and a receiver 723.
[0104] According to certain embodiments, transceiver
720 may transmit and receive signals with other network
entities.

[0105] The controller 710 may control the terminal 101
to perform any one of the operations according to the
above-described embodiments. On the other hand, it is
not always necessary for the controller 710 and the trans-
ceiver 720 to be implemented by separate modules, but
they may be implemented as one constituent element in
the form of a single chip. Further, the controller 710 and
the transceiver 720 may be electrically connected to each
other. For example, the controller 710 may be a circuit,
an application-specific circuit, or at least one processor.
Further, the operations of the terminal 101 may be im-
plemented by providing a memory device in which cor-
responding program codes are stored in a certain con-
stituent element of the terminal 101.

[0106] FIG. 8illustrates an example of a configuration
of a network entity according to various embodiments’
disclosure.

10

15

20

25

30

35

40

45

50

55

[0107] Referring to the non-limiting example of FIG. 8,
a network entity according to various embodiments of
the disclosure may include a transceiver 820 and a con-
troller 810 controlling the overall operation of the network
entity. Further, the transceiver 820 may include a trans-
mitter 821 and a receiver 823.

[0108] The transceiver 820 may transmit and receive
signals with other network entities.

[0109] According to some embodiments, controller
810 may control the network entity to perform any one
of the operations according to the above-described em-
bodiments. On the other hand, it is not always necessary
for the controller 810 and the transceiver 820 to be im-
plemented by separate modules, but they may be imple-
mented as one constituent elementin the form of a single
chip. Further, the controller 810 and the transceiver 820
may be electrically connected to each other. For exam-
ple, the controller 810 may be a circuit, an application-
specific circuit, or at least one processor. Further, the
operations of the network entity may be implemented by
providing a memory device in which corresponding pro-
gram codes are stored in a certain constituent element
of the network entity.

[0110] The network entity may be, without limitation,
any one of the base station 102, AMF 103, SMF 105,
UPF 104, PCF 106, and UDM 107.

[0111] It should be noted that the configurations de-
scribed with reference to FIGS. 1 to 8, examples of con-
trol/data signal transmission methods, operational pro-
cedures, and constituent elements are not intended to
limit the scope of the disclosure. That is, it should not be
construed that all constituent elements described in
FIGS. 1 to 8, entities, or operations are essential constit-
uent elements to embody the disclosure, but only parts
of the constituent elements may be implemented to em-
body the disclosure within a range that does not hamper
the essence of the disclosure.

[0112] The operations of the base station or the termi-
nal as described above may be implemented by providing
a memory device in which the corresponding program
codes are stored in a certain constituent element of the
base station or the terminal device. That is, in order to
execute the above-described operations, the controller
of the base station or the terminal device may read and
execute the program codes stored in the memory device
through a processor or a central processing unit (CPU).
[0113] Various constituent elements of the entity, the
base station, the terminal device, or modules as de-
scribed above in the description may operate using hard-
ware circuits, for example, complementary metal oxide
semiconductor based logic circuits, firmware, software,
and/or hardware and firmware, and/or combinations of
software inserted into a machine readable medium. As
an example, various electrical structures and methods
may be embodied using transistors, logic gates, and elec-
trical circuits such as application specific integrated cir-
cuits.

[0114] Although preferred embodiments of the disclo-
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sure have been described in the specification, it will be
apparent that various modifications are possible within
the scope of the disclosure. Accordingly, the scope of
the disclosure should not be limited to the above-de-
scribed embodiments, but should be defined by not only
the claims and equivalents thereof.

[0115] Although the present disclosure has been de-
scribed with various embodiments, various changes and
modifications may be suggested to one skilled in the art.
Itisintended that the presentdisclosure encompass such
changes and modifications as fall within the scope of the
appended claims.

Claims

1. A method performed by a session management
function (SMF) entity in a wireless communication
system, the method comprising:

receiving, from an access and mobility manage-
ment function (AMF) entity, a first message for
requesting a protocol data unit (PDU) session
configuration;

determining whether the configuration of the
PDU session is allowed based on at least one
of a location of a terminal or a time related to
receiving the first message; and

transmitting, to the AMF entity, a second mes-
sage for establishing the PDU session in case
that the configuration of the PDU session is al-
lowed.

2. The method of claim 1,
wherein the first message includes at least one of
information on a network slice, information on a data
network name, an identifier of the terminal, informa-
tion on the location of the terminal, or information on
an access network of the terminal.

3. Themethod of claim 1, wherein the determining com-
prises:

transmitting, to a policy and control function
(PCF) entity, a third message for applying policy
and charging control rule to the PDU session;
receiving, from the PCF entity, a fourth message
including validation rule information indicating
at least one of a location or a time allowed for
the configuration of the PDU session; and
determining whether the configuration of the
PDU session is allowed based on the validation
rule information and at least one of the location
of the terminal or the time related to receiving
the first message.

4. The method of claim 1, further comprising:
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determining whether to release the PDU session
based on at least one of a current location of the
terminal or a current time; and

transmitting, to the AMF entity, a fifth message
for releasing the PDU session in case of deter-
mining to release the PDU session.

5. A method performed by a policy and control function
(PCF) entity in a wireless communication system,
the method comprising:

receiving, from a session management function
(SMF) entity, a first message for applying policy
and charging control rule to a protocol data unit
(PDU) session;

determining whether a configuration of the PDU
session is allowed based on at least one of a
location of a terminal or a time related to receiv-
ing the first message; and

transmitting, to the SMF entity, a second mes-
sage indicating that the configuration of the PDU
session is allowed in case that the configuration
of the PDU session is allowed.

6. The method of claim 5,
wherein the first message includes at least one of
information on a network slice, information on a data
network name, an identifier of the terminal, informa-
tion on the location of the terminal, or information on
an access network of the terminal.

7. The method of claim 5,
wherein the second message includes validation
rule information indicating at least one of a location
or a time allowed for the configuration of the PDU
session.

8. The method of claim 5, further comprising:

determining whether to release the PDU session
based on at least one of a current location of the
terminal or a current time; and

transmitting, to the SMF entity, a fifth message
for releasing the PDU session in case of deter-
mining to release the PDU session.

9. A session management function (SMF) entity in a
wireless communication system, the SMF entity
comprising:

a transceiver; and
a controller configured to:

receive, from an access and mobility man-
agement function (AMF) entity via the trans-
ceiver, a first message for requesting a pro-
tocol data unit (PDU) session configuration,
determine whether the configuration of the
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PDU session is allowed based on at least
one of a location of a terminal or a time re-
lated to receiving the first message, and
transmit, to the AMF entity via the transceiv-
er, a second message for establishing the
PDU session in case that the configuration
of the PDU session is allowed.

10. The SMF entity of claim 9,

1.

wherein the first message includes at least one of
information on a network slice, information on a data
network name, an identifier of the terminal, informa-
tion on the location of the terminal, or information on
an access network of the terminal.

The SMF entity of claim 9, wherein the controller is
further configured to:

transmit, to a policy and control function (PCF)
entity via the transceiver, a third message for
applying policy and charging control rule to the
PDU session,

receive, from the PCF entity via the transceiver,
a fourth message including validation rule infor-
mation indicating at least one of a location or a
time allowed for the configuration of the PDU
session, and

determine whether the configuration of the PDU
session is allowed based on the validation rule
information and at least one of the location of
the terminal or the time related to receiving the
first message.

12. The SMF entity of claim 9, the controller is further

configured to:

determine whether to release the PDU session
based on at least one of a current location of the
terminal or a current time, and

transmit, to the AMF entity via the transceiver,
a fifth message for releasing the PDU session
in case of determining to release the PDU ses-
sion.

13. A policy and control function (PCF) entity in a wire-

less communication system, the PCF entity compris-
ing:

a transceiver; and
a controller configured to:

receive, from a session management func-
tion (SMF) entity via the transceiver, a first
message for applying policy and charging
control rule to a protocol data unit (PDU)
session,

determine whether a configuration of the
PDU session is allowed based on at least
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14.

15.

20

one of a location of a terminal or a time re-
lated to receiving the first message, and
transmit, to the SMF entity via the transceiv-
er, a second message indicating that the
configuration of the PDU session is allowed
in case that the configuration of the PDU
session is allowed.

The PCF entity of claim 13,

wherein the first message includes at least one of
information on a network slice, information on a data
network name, an identifier of the terminal, informa-
tion on the location of the terminal, or information on
an access network of the terminal, and

wherein the second message includes validation
rule information indicating at least one of a location
or a time allowed for the configuration of the PDU
session.

The PCF entity of claim 13, the controller is further
configured to:

determine whether to release the PDU session
based on at least one of a current location of the
terminal or a current time, and

transmit, to the SMF entity via the transceiver,
a fifth message for releasing the PDU session
in case of determining to release the PDU ses-
sion.



EP 3 735 093 A1

—
L

06l )

A

_
asuodsay 21epdnTuoissas nad

o

]

uoneayipon

Lot

uo|Ssas N

081

183nbay a1epdnuoissas ndd

GLI

-l

09l |

Jajsuel] a6esSal ZNIN

WS UOISSIS N | g

£9]|0d pajejal uojssas
uj ajnJ uonepiiea Ayuapi 1o
cmﬁ— 10d U] dmas uojiejoosse Adjjod
IS Mmojle 01 Jauisum Ajpuap|

asuodsay n_._”_mmv
SV1 woperaossy Aayiod WS

Ro[0d paiefol U0jSsas

Ul 3|nJ UoneplieA Ayauapi

Lol

asuoasay | .
UOSsas Ndd ¢N _ | dmag a21nosay N
189nbay ~
Uo|SSas Nad ¢N 0Ll
\f\
6ol

— -
1sanbay dma _ -
|| uopewoyu| Jequasans pelefel 0el
Gel U0ISSas Uy ajnI LOpepier AJnuap|
- 9317 UOpd]ISan g - -
0l Y934 uondudsqns ali 159nbay cse_o uojssasnad 159Nbay dMas L0ISsas fiad L
_
an 10d NS 4dN 0y Nvd n
~ ~ ~ ~ ~ ~ ~
L01 a0l G0l 01 £01 <01 101

|

12



EP 3 735 093 A1

asuodsay g
5 | aeian Rallod WS
- 1sanbay - » —
08¢ a19100 K310d WS . asuodsay mumum__._ uoIsSSasnad o[z
\I\Hmm_._cmm_ a)epdnuoissas nad - 110050
0LZ 2_@_3 AN [T yoyaseapy
— - U0ISSas Nd
asuodsay a1epdnuolssasnad G9Z
GGZ . | ) 0 m\NI\
132nD3ay 3i1epdnuoissasnad o Yoy
082 e
9Seaj9y 931N0S3Y ZN - - T >
13JSUB1} 96BSSAUW ZNLN g mms_mwmwu__ﬂw_%: Nz mgﬁm% NY
- > Ay
9SB3|9Y UOISSSS TN
622 02 o7 e
9I1npa0.d 3seajol UORIBULOD LOISSas JelS
- —
o1z asuodsay 03¢
AINON UONBUILIAL
UoneII0SSY A91j0d NS
olz | MnoN uoneuwsa)
uonela0ssy A9110d WS
1d S 1dn 1Y NYY N
T Yt Yt e T Yt
001 c0l $01 20 10

¢ DA

13



EP 3 735 093 A1
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FIG. 4
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FIG. 6
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